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THE 

PHILOSOPHICAL REVIEW. 



THE DOCTRINE OF SPACE AND TIME. 
I. The Kantian Doctrine of Space. 1 

THE plain man is apt to think of space as a real something 
beyond consciousness, in which the material things which 
he sees and feels exist and move. A little questioning reveals 
clearly that, concerning the nature of this something, he has the 
vaguest ideas. It is not matter, and it is not like matter ; but it 
undoubtedly exists, and it is plainly indispensable to the existence 
of material things. He hesitates to affirm that it may properly 
be called a ' thing ' at all ; but, ' thing ' or not, he is sure that it 
exists, and believes that it would continue to exist even if every 
material thing were annihilated. 

Touching some of the properties of this perplexing something, 
however, he regards himself as having very definite bits of in- 
formation. Space is three-dimensional ; it is homogeneous in all 
its parts ; it is infinite in extent ; every portion of it is infinitely 
divisible. It is, in other words, an infinite continuum, which must 
be granted real existence if the world of matter is to be allowed 
any reality at all, and is not to be reduced to a mere semblance 
of a world, an unreal dream. 

We shall see later that there is much truth, as well as some 
misconception, in the plain man's views touching the nature of 
space. One thing we may object to at the outset, and that is the 

1 A portion of this paper was read at the meeting of the American Psychological As- 
sociation held in Baltimore in December, 1900. 
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assumption that space is a something quite beyond consciousness, 
and, hence, quite cut off, as reflection shows that all such things 
must be, from the sphere of our knowledge. We would do the 
geometer little good by granting him, as the sphere in which he 
is to exercise his activity, an unknowable, unredeemed by even 
the gleams of meaning which are usually involuntarily allotted 
to unknowables. The plain man stands, as I have in earlier 
papers pointed out, upon the psychological standpoint, assuming 
an external world wholly cut off from his knowledge, and yet 
somehow known to him. He has grasped dimly the distinction 
of subjective and objective, and he expresses himself inconsist- 
ently. He must not be taken wholly at his word. But so much 
has been said on the absurdity of assuming a world wholly beyond 
consciousness and not made of ' consciousness-stuff,' that I shall 
assume that there are a considerable number of those interested 
in philosophy who are agreed upon this point at least. It is to 
these that I shall speak in this series of papers on space and 
time. 

I propose to examine as briefly as I may, the two leading 
forms of doctrine which have been advanced in modern times 
touching the nature of space and time, and which to this day dis- 
pute the field between them. These I shall call the Kantian and 
the Berkeleian, using these appellations in rather a broad sense 
to indicate types of doctrine, and without meaning to make either 
philosopher responsible for later additions to, or alterations in the 
structure which he reared upon the foundations that he himself laid 
down. Neither doctrine quite falls into the vulgar error of mak- 
ing space and time ' things,' and neither regards them as ' ex- 
ternal ' in the peculiar sense of the word to which I have alluded 
above. In both doctrines space and time are treated as ' form ' 
and not as ' matter,' i. e., as the arrangement, the system of re- 
lations, which obtains between certain contents of consciousness, 
and not as those contents themselves. The two doctrines have 
a good deal in common, but they are, nevertheless, marked by 
differences of no small importance ; and the one which has had 
the more general acceptance precipitates its adherents into diffi- 
culties so great and so hopeless that it seems surprising that they 
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have not incited to a more wide-spread disaffection and a final re- 
volt. This doctrine is the Kantian, and to it we will now turn 
our attention. 

We will first take up Space. According to the Kantian doc- 
trine, our knowledge of space is not a something at which we ar- 
rive as the result of an elaboration of our experiences. Space is 
not a construct for which our original experiences merely furnish 
the data. It is the necessary 'form ' of the intuitions of the ex- 
ternal sense, and is given complete in every such intuition. Kant 
held that: (i) Space is a necessary 'form' of thought, and, 
hence, we cannot conceive the possibility of the non-existence of 
space, although we can easily conceive of the non-existence of 
objects in space ; (2) we can represent to ourselves but one space, 
of which all spaces are parts ; from which it follows that space 
cannot be conceived as limited ; (3) all space is composed of 
spaces, that is, space is infinitely divisible, and that which fills 
space, the ' thing ' given in sense-intuition, must be infinitely di- 
visible too. 1 

In criticising the Kantian doctrine, it is necessary to distinguish 
clearly between what may be implied in regarding space simply 
as the ' form ' of certain intuitive experiences — as the ' formal ' 
element which, in union with the ' material ' element, constitutes 
these experiences — and what may be supposed to follow from the 
assumption that space is a necessary ' form ' of thought, of such 
a nature that we are compelled to think space as infinite, infinitely 
divisible, and incapable of being thought as non-existent. To 
make this distinction clear, I will take a concrete instance. In 
looking at the table before me, I am conscious of a complex of 
color-sensations. This Kant would have called a 'manifold of 
sense.' In this complex I can distinguish between ' form ' and 
' matter,' i. e., between sensational elements and their arrange- 
ment. I may regard the ' form ' in my complex as something 
equally original with the ' matter,' and, if I choose, may attempt 
to account for it by saying that it is due to the nature of the 
mind — that in this way and in no other must the mind arrange its 

1 Critique of Pure Reason, Transcendental ^Esthetic, \\ 2, 3, and 4 ; Antinomies 
I and II, and Observations. 
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sensations of color. Bearing in mind what psychologists tell us 
about the importance of sensations of touch and movement, and 
the way in which other sensations come to stand as signs of these, 
we may amend the above by remarking that we are really con- 
cerned with a tactual thing for which the visual complex under 
discussion stands as a sign ; but that will not affect the distinction 
which has been drawn between ' form ' and ' matter.' We still 
have to do with a complex in which the two elements are dis- 
tinguishable, and we should not forget just what we mean by 
'form' when we are drawing the distinction. It is nothing 
occult or mysterious. It is a certain element in a given experi- 
enced content, and nothing else. In the given instance, it is the 
arrangement of the tactual sensations which we have in mind 
when we say that we see the table. 1 

But the space given us in such an intuition is limited. It is 
coextensive with the ' matter ' of which it is the ' form,' and is 
not a something which extends beyond it. It is limited because 
the whole complex is limited, and, judging from this experience 
alone, there appears to be no more reason for assuming the 
formal element to be infinitely extended than for assuming the 
material to be so. If I were intuitively conscious of an infinite 
extent of color (or tactual) sensation, I should have an intuition 
of infinite space (the formal element in this experience), for both 
' form ' and ' matter ' would be limitless. Or if, failing this, I 
were conscious of a certain limited amount of color sensation, and 
were, further, immediately conscious of a boundless space extend- 
ing from the limits of the bit of space filled by the sensation (as- 
suming that one may be conscious of pure space), then, too, I 
should have an intuition of infinite space. But to extract an in- 
tuition of infinite space from the patch of sensation with which I 
started out is an impossibility. I can succeed in doing so only by 

1 It will be seen that I treat ' form ' and ' matter ' as irreducible elements, as 
does the Kantian. The best argument for the opposite view that I know is contained 
in Professor James's Psychology (Chap. XX, pp. 149-152), but I do not find it 
wholly convincing. I wish, however, to point out that the argument contained in 
these papers in no wise hinges upon the decision given to this question. Whether 
' form ' be ultimately distinct from, or identical with sensation, is something one may 
leave undecided while following my argument. 
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juggling with the word 'intuition.' The statement that infinite 
space is given in intuition is palpably absurd, when the word in- 
tuition is taken in its strict sense. It does not mean that we have 
reason to believe that space is infinite, nor that we are forced to 
think that space is infinite. It means that we are immediately- 
conscious of every part of space, as I am conscious of the bit of 
space within the limits of this patch of sensation. Can anyone 
seriously maintain so absurd a doctrine ? 

It may, however, be maintained that we have an intuitive 
knowledge of infinite space in a somewhat different sense of the 
word 'intuitive.' That is, it may be held that we know in- 
tuitively that space is infinite. This does not mean that we are 
immediately conscious of infinite space, but merely that we know 
space to be infinite, and know it without being compelled to 
prove it in any way. It is a 'necessity of thought' An inter- 
esting chapter might be written on what have commended them- 
selves to the philosophers of past ages as necessities of thought, 
revelations of the inner light, etc., etc. But I leave this tempt- 
ing subject, and content myself with pointing out that it is a 
counsel of prudence to be oracular regarding necessities of 
thought, and to advance them without attempting to prove that 
they must be accepted as such. Those who have attempted to 
prove that we must accept the infinity of space as a necessity of 
thought, or as an intuition in the second sense of the word, have 
offered highly defective evidence of the fact. " We are," says 
Hamilton, " altogether unable to conceive space as bounded 
— as finite : that is, as a whole beyond which there is no 
further space." 1 "We find ourselves," echoes Mr. Herbert 
Spencer, " totally unable to imagine bounds beyond which there 
is no space." 2 It is inferred from this that we must think of space 
as infinite. 

But what is it that these philosophers have invited us to at- 
tempt ? When scrutinized, Hamilton's argument is seen to be 
nothing more nor less than this : We are altogether unable to 
conceive space as bounded — as finite ; that is, as a whole in the 

1 Lectures on Metaphysics, XXXVIII. 

2 First Principles, III, \ 15. 
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space beyond which there is no further space The word beyond 
in his argument has no meaning whatever except as it refers to 
space beyond, and Hamilton has simply set up a contradiction 
for us to tilt at. He asks us to imagine a limit, with a space be- 
yond it, and at the same time no space beyond it. When we 
have had a ' go ' at this, and feel low-spirited over the result, he 
tells us with an air of mystery that we are in the clutches of a 
' necessity of thought.' Whatever may be said for or against 
the necessity of thinking space as infinite, it is clear that this 
demonstration is a mere quibble. It has been, however, a very 
popular quibble. 

The doctrine that space is a necessity of thought in such a 
sense that, although we can annihilate in thought all objects in 
space, we cannot conceive the non-existence of space itself — this 
doctrine rests upon a similar misconception. There seems no 
reason at all why, if by space given in intuition we mean only 
the formal element in a given sensational experience, we should 
not be able to think away the space with the ' matter ' of which 
it is the ' form.' But we must not set ourselves a contradictory 
task, and erect a theory over our failure to accomplish it. " We 
can never represent to ourselves the non-existence of space," 
says Kant, " although we can easily conceive that there are no 
objects in space." 1 But what does one do when one tries to im- 
agine the non-existence of space ? One first clears space of ob- 
jects, and then one tries to clear space of space in somewhat the 
same way. We try to ' think space away ' as we express it, 
which does not mean that we turn all thought of space out of 
our mind, but that we try to think it away as we have thought 
objects away, by clearing it away from something, and having 
that something left. The attempt must, of course, fail ; but then 
it is foolish to make the attempt. That this is what is commonly 
attempted I think certain. It is what I did, with a good deal of 
satisfaction to myself, during the years when Kant's position 
seemed to me well taken, and it is what I have an impulse to do 

1 Critique of Pure Reason, Transcendental ^Esthetic, \ 2 : " Man kann sich 
niemals eine Vorstellung davon machen, dass kein Raum sei, ob man sich gleich ganz 
wohl denken kann, dass keine Gegenstande darin angetroffen werden." 
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now when I read the above-cited sentence from the Critique. 
So far as I can learn from their own accounts of their experience, 
it is what others try to do when they find it impossible to think 
space as non-existent. They try to annihilate space, and yet 
keep in mind, so to speak, the place where it was. They try to 
make a Vorstellung of the non-existence of space, i. <?., to keep 
before the mind some intuition of the external sense, and yet an- 
nihilate its ' form,' which is manifestly self-contradictory. We 
have here one of the countless instances of what may be called 
' the philosophic fallacy ' par excellence. It is the especial 
weakness of the philosopher to say " I go," and then not go ; 
to set about abstracting from something, and then not abstract 
from it ; to offer to clear the ground, and then to leave an array 
of stumps which must trip up the feet of the unwary. 

The deductions which have been made from these supposed 
necessities of thought are rather startling, and should in them- 
selves, I think, be sufficient to arouse a suspicion of the founda- 
tions upon which they rest. In the proof of the Antithesis of 
his famous First Antinomy, Kant offers an a priori demonstration 
that the sensible world must be conceived of as unlimited in ex- 
tent. To be sure, he also offers what he regards as an equally 
satisfactory proof of the contradictory proposition ; but as readers 
of Kant know, this does not mean that he believes his argument 
to be defective. The argument for the infinitude of the sensible 
world, which he brings forward as logically unexceptionable, is 
as follows : — 

Space is infinite ; hence the sensible world, if it be limited, must 
lie in the infinite void. But space is not an object ; it is only the 
'form' of possible objects. Hence space may be limited by 
phenomena, but phenomena can not be limited by an empty 
space beyond them. It is, therefore, impossible that a void space 
should project beyond the limits of a finite world of sense. The 
space beyond any given limit must, then, be filled space, and we 
must conceive of the sensible world as infinite in extent. 

It is clear that in this argument Kant plays fast and loose with 
the reality of space. He seems to make it a thing, or something 
like a thing, and yet not precisely a thing. We have seen that 
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he regards it as real enough to persist in remaining when we 
think away all objects in it. Here we see that he regards it as 
real enough to be limited by phenomena, if it be a space within 
the world of sense, but not as real enough to limit phenomena by 
extending beyond. His argument is, in effect : Space is infinite 
(assumed as an intuition in the second sense of the word); it is 
not enough of a thing to exist by itself; it must, then, be filled in 
with something ; this something must be infinite as space is ; 
ergo, the world is unlimited. These are scholastic subtleties, and 
it seems odd to me, at least, that they should have been advanced 
by so acute a thinker as Kant ; and yet these reasonings seem to 
appeal to some vigorous minds even in our day. 

It is always safe to be on one's guard against so-called ne- 
cessities of thought and the deductions which are drawn from 
them. Those who have elected to regard space as a ' necessary 
form ' of external intuition, or as a ' necessity of thought,' may 
easily be misled by these phrases into accepting as self-evident 
what is not merely not self-evident, but is even founded upon 
very questionable reasonings. There is, to be sure, no doubt 
that the statement that space is infinite seems to be a reasonable 
one even to the man who regards it as by no means certain that 
the universe of matter is infinite. What we mean by the state- 
ment that space is infinite, and why it commends itself as a 
reasonable one, I shall try to make clear later. We shall see 
that, to explain this general readiness to regard space as infinite, 
we are not forced to fall back upon such quibbles as the impos- 
sibility of thinking a space beyond which there is no space, or 
the impossibility of imagining the non-existence of space. 

So much for our intuitive knowledge of space as infinite and 
' indestructible.' Intuitions of this kind are no better than the 
fateful horse which brought ruin to Troy. They may be had as 
a gift, and they are big with disaster to those who receive them. 
But if we confine ourselves to intuitions in the first sense of the 
word, may we not escape such difficulties ? In the table which 
I perceive before me, I distinguish ' matter ' and ' form.' The 
' form ' — the system of relations — is as immediately given as the 
' matter.' In holding that some space, at least, is directly given 
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in intuition we do not, hence, seem to be juggling with the word 
or using it in an ambiguous sense. 

But when we examine more narrowly what is implied in such 
an intuition of space, we are at once confronted with certain vener- 
able difficulties that have exercised the ingenuity of mankind 
almost from the beginning of reflective thought. Space we re- 
gard as infinitely divisible. Every space, however small, must, 
then, be made up of spaces, never of points. It follows that what 
fills space must also be infinitely divisible. Thus every ' intuition 
of the external sense ' must be infinitely divisible. It cannot be 
denied that when we divide up into its parts any given sense- 
experience, we speedily come to what appears to be no longer 
composite. A line perceived by sight, for example, does not 
appear to be composed of an infinite number of line-portions. 
Subdivision seems to result in visual points not composed of parts. 
The minimum sensible, as it has been called, is not directly per- 
ceived to have part out of part. 

So much is admitted even by those who maintain that we have 
an intuition of space as infinitely divisible. The minimum sensi- 
ble does not present itself in consciousness as " a manifold with 
its parts external to each other." But, says Kant, "since we 
cannot reason from the non-consciousness of such a manifold to 
the absolute impossibility of its existence in any intuition of an 
object, and since it is the latter that is necessary to absolute sim- 
plicity, it follows that this cannot be inferred from any perception 
whatever." l Here Kant has evidently fallen back upon the sec- 
ond sense of the word intuition, even while discussing intuition in 
the first sense. We are not directly conscious of an experience 
as infinitely divisible, but it is assumed that we have an intuition 
of the fact that it is so. As in the case of the infinite extent of 
space, so in the case of its infinite divisibility, the statement that 
something is given in intuition amounts only to saying that we 
know this or that about something. We may well pause before 
accepting as an indubitable deliverance of consciousness such a 
supposed bit of knowledge ; we certainly seem justified in asking 
how we know that our experiences of extension are thus infinitely 

1 Op cit., Second Antinomy, Antithesis. 
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divisible. If we do not immediately perceive them to be infinitely 
divisible, does not our conviction rest upon an inference of some 
sort? How shall such an inference be justified ? 

Of course, something may be said for Kant's statement that 
we cannot reason from the non-consciousness of a ' manifold ' to 
the impossibility of its existence in a given intuition, provided 
that his words be understood with a certain limitation. Some 
things exist in consciousness clearly and definitely, and of some 
we are very indefinitely conscious. It is quite conceivable that a 
given content of consciousness may be composite, and yet may 
not be recognized as such. But it is one thing to affirm that an 
experience in which we do not seem to be able to perceive part 
out of part may really consist of parts ; and it is quite another 
thing to affirm that it must consist of such parts, and that the 
parts of which it consists must in their turn be composite, and so 
on, ad infinitum. The last statement is an exceedingly bold one, 
and should not be allowed to pass without a demand for proof of 
some sort. Shall we accept it as true merely because we are 
told that it is a ' necessity of thought '? 

That Kant did not appeal to intuition, in the first sense of the 
word, he has himself made evident. " Against the principle of 
the infinite divisibility of matter," he writes, l " whose ground of 
proof is purely mathematical, the monadists bring objections, 
which lay themselves open to suspicion from the mere fact that 
they do not admit the clearest mathematical proofs as giving an 
insight into the constitution of space, in so far as this is really the 
formal condition of the possibility of all matter. ... If we listen 
to them we shall have to conceive, not merely the mathematical 
point — which, though simple, is not a part but only the limit of a 
space — but also physical points, which are likewise simple, but 
have the advantage, as parts of space, of filling space by their 
mere aggregation. I shall not here repeat the common and clear 
refutations of this absurdity, which exist in plenty ; for it is wholly 
in vain to try to quibble away the evidence of mathematics by 
means of merely discursive conceptions. I will only remark, 
that if philosophy here falls into chicanery in dealing with mathe- 

1 Op at., Second Antinomy, Observations on the Antithesis. 
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matics, it is because it forgets that in this question one is con- 
cerned only with phenomena and their conditions. It is not 
enough to find for the pure conception of the composite the con- 
ception of the simple ; for the intuition of the composite (matter) 
one must find the intuition of the simple. This is by the laws of 
our sensibility, and, hence, in the case of objects of our senses, 
wholly impossible." 

Here Kant takes a double position, if I may so express it. In 
the closing words of the extract he falls back upon the assertion 
that the " laws of our sensibility " make it impossible that the 
absolutely simple should be given in intuition. That is, he 
simply invokes the magic of an ' intuition ' in the second sense 
of the word. But he has admitted, as we have seen, that the 
simple may apparently be given in intuition. He accepts the 
minimum sensible recognized by Berkeley and Hume before him, 
merely arguing that mathematics furnishes proof that this is a 
false and deceitful minimum, a composite masquerading in the 
attire of simplicity. Kant thus maintains : (1) That what is given 
in intuition must be composite, for, by the law of our sensibility, 
nothing can be given in intuition that is not composite — which 
statement, if we accept it as true, ought to close the whole ques- 
tion ; and (2) he argues that it is subversive of mathematics to 
deny the infinite divisibility of what is given in intuition. These 
positions may be met by maintaining : (1) That the statement 
that it is a law of our sensibility that the simple cannot be given 
in intuition is either a baseless assumption, or it is based' upon the 
mathematical reasonings to which Kant refers ; and (2) that the 
opposing doctrine is seen to be by no means subversive of mathe- 
matical reasonings, when their significance is clearly understood. 
What may be said upon these points will be considered later. 
Before passing on to this I wish to make clear the difficulties 
above alluded to, which attach to the Kantian doctrine, and which 
should be honestly faced by those who elect to become its ad- 
herents. It will not do to give them a perfunctory glance, call 
them logical puzzles, and straightway forget them. As we shall 
see, they are deserving of most serious consideration. 

George Stuart Fuixerton. 

University of Pennsylvania. 



